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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a perpendicular 
magnetic recording medium free from elution of Co from a 
granular magnetic layer and having excellent electromagnetic 
transducing characteristics, durability, and productivity and to 
provide a manufacturing method therefor. 

SOLUTION: The magnetic layer of the perpendicular magnetic 
recording medium is constituted of a first magnetic layer 14 of a 
CoCr based alloy which has a granular structure and whose 
non-magnetic grain boundary consists of metal oxides or 
nitrides and a second magnetic layer 1 5 of a CoCr based alloy 
which has a non-granular structure and whose non-magnetic 
grain boundary does not contain metal oxides nor nitride. 
Thereby, in the first magnetic layer 14, satisfactory 
electromagnetic transducing characteristics due to the granular 
structure thereof is secured, while in the second magnetic layer 
15, Co atoms eluted from the non-magnetic grain boundary of 
the first magnetic layer are blocked and high durability of the 
medium can be secured. Spike noise caused by a soft magnetic 
backing layer 24 can be drastically suppressed by additionally 
providing a multi layered base layer 22 and a magnetic domain 
controlling layer 23 between a non-magnetic substrate 21 and 
the soft magnetic backing layer 24. 
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CLAIMS 

[Claim(s)] 

[Claim 1] It is the vertical-magnetic-recording medium characterized by for a soft magnetism backing layer, an 
interlayer, the magnetic layer of a CoCr system alloy layer, a protective layer, and a fluid lubrication agent layer 
being the vertical-magnetic-recording media which come to carry out a laminating one by one, and said 
magnetic layer consisting of the 1st magnetic layer of the granular structure prepared at said interlayer side, 
and the 2nd magnetic layer of the non-granular structure prepared at said protective layer side on a 
nonmagnetic base. 

[Claim 2] One metal of Ti, Re, Ru, and Os with which said interlayer has the crystal structure of hexagonal 
closest packing (hep), or the vertical-magnetic-recording medium according to claim 1 characterized by 
consisting of alloys containing a kind of metal of Ti, Re, Ru, and the Os(es) at least. 

[Claim 3] The vertical-magnetic-recording medium according to claim 1 or 2 characterized by carrying out the 
laminating of the magnetic-domain control layer by the side of the substrate layer by the side of said 
nonmagnetic base, and said soft magnetism backing layer one by one between said nonmagnetic base and said 
soft magnetism backing layer. 

[Claim 4] The process which forms a soft magnetism backing layer on a non-heating nonmagnetic base, and the 
process which forms an interlayer on this soft magnetism backing layer, The process which forms the 1 st 
magnetic layer of the CoCr system alloy layer which has granular structure on this interlayer by the spatter, 
this — with the process which forms the 2nd magnetic layer of the CoCr system alloy layer which has non- 
granular structure on the 1st magnetic layer by the spatter It has at least the process which forms a protective 
layer on the 2nd magnetic layer, and the process which forms a fluid lubrication agent layer on this protective 
layer, this — the gas pressure at the time of membrane formation of said 1st magnetic layer by 10 or more 
mTorrs And the manufacture approach of the vertical-magnetic-recording medium characterized by the gas 
pressure at the time of membrane formation of said 2nd magnetic layer being 1 5 or less mTorrs. 
[Claim 5] The manufacture approach of the vertical-magnetic-recording medium according to claim 4 
characterized by having the process which heat-treats said nonmagnetic base in membrane formation 
equipment after membrane formation of said 2nd magnetic layer. 

[Claim 6] The manufacture approach of the vertical-magnetic-recording medium according to claim 5 
characterized by having the process which quenches said nonmagnetic base in membrane formation equipment 
after heat-treatment of said nonmagnetic base. 

[Claim 7] The manufacture approach of the vertical-magnetic-recording medium according to claim 4 to 6 
characterized by having the process which forms a substrate layer right above [ of said nonmagnetic base ], 
and the process which forms a magnetic-domain control layer right above [ of this substrate layer ]. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the vertical-magnetic-recording medium which equipped the 
detail with the outstanding magnetic parametric performance and good endurance more about the manufacture 
approach of a vertical-magnetic-recording medium and a vertical-magnetic-recording medium, and was 
excellent in productivity, and its manufacture approach. 
[0002] 

[Description of the Prior Art] As a technique of realizing densification of magnetic recording, it replaces with 
the conventional longitudinal magnetic-recording method, and vertical magnetic recording is attracting 
attention. 

[0003] As a charge of magnetic-recording layer material for vertical-magnetic-recording media, the CoCr 
system alloy crystalline substance film is mainly examined, and current and in order to use for a vertical 
magnetic recording, crystal orientation is controlled so that the c-axis of a CoCr system alloy with hexagonal- 
closest-packing (hep) structure becomes a perpendicular (the c-th page is parallel to a film surface) to a film 
surface. Attempts, such as reduction of detailed-izing of this CoCr system crystal grain and particle size 
distribution and reduction of the magnetic interaction between grains, are performed to the further future 
densification of a CoCr system alloy. 

[0004] On the other hand, the magnetic layer with the structure which surrounded the perimeter of the 
magnetic crystal grain generally called [ in / as a formula / on the other hand / JP,8-255342,A or a U.S. Pat. 
No. 5679473 number specification ] a granular magnetic layer of the magnetic layer structure control for the 
densification of a longitudinal record medium with a nonmagnetic non-metallic substance like an oxide or a 
nitride is proposed. Since such a granular magnetic film controls formation of the zigzag magnetic domain wall 
which the magnetic interaction between magnetic particles falls and is produced in the transition region which 
is a record bit in order that the grain boundary phase of a nonmagnetic nonmetal may separate a magnetic 
particle physically, it is thought that low noise figure is obtained and using a granular magnetic layer is proposed 
as a recording layer of a vertical-magnetic-recording medium, for example, IEEE Trans., Mag., Vol.36, and 2393 
(2000) **** — the vertical recording medium which used Ru as the substrate layer and used the CoPtCrO 
alloy with granular structure as the magnetic layer is indicated, and the magnetic properties to which the 
thickness of Ru layer which is a substrate layer of a granular magnetic layer is made to increase and which 
were alike, and followed, and whose c-axis stacking tendency improved, and were excellent in connection with 
it, and a magnetic parametric performance are acquired. 

[0005] On the other hand, in the magnetic recording medium using the surfacing mold magnetic head, since the 
distance between the magnetic head and magnetic-recording medium is very as small as several 10nm, the 
friction abrasion characteristics between head-media influence in the endurance of equipment strongly. 
Therefore, generally raising friction abrasion characteristics with a head is performed by applying fluid 
lubrication material with 1000 molecular weight to a medium front face. Here, when Co atom contained in the 
magnetic layer of a medium deposits on a medium front face, the Co atom promotes decomposition of the fluid 
lubrication material on the front face of a medium, and degrading the endurance of a medium remarkably is 
known. Then, in order to prevent a deposit of such a Co atom, it is indispensable when the thickness of a 
medium protective coat, management of membraneous quality, control of medium surface roughness, etc. 
produce a medium. 
[0006] 

[Problem(s) to be Solved by the Invention] However, according to examination of this invention persons, when a 
granular magnetic layer was used as a magnetic layer, it became clear that Co atom contained in a magnetic 
layer deposited easily on a medium front face. In order to acquire especially excellent magnetic properties and 
a magnetic parametric performance, when Ar gas pressure at the time of spatter membrane formation is made 
to increase, Co elution volume becomes more remarkable. If Co atom deposits on a medium front face, when 
the Co atom disassembles the fluid lubrication material molecule on the front face of a medium, the problem of 
making it deteriorate remarkably will produce the friction wear endurance of a medium. 
[0007] The place which this invention is made in view of such a problem, and is made into the purpose 
reconciles the magnetic parametric performance which controlled the elution of Co from a granular magnetic 
layer, and was excellent, and good endurance, and is to provide the vertical-magnetic-recording medium list 
excellent in productivity with the manufacture approach further. 
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[0008] 

[Means for Solving the Problem] In order to attain such a purpose, this invention invention according to claim 1 
It is the vertical-magnetic-recording medium by which it comes to carry out the laminating of a soft magnetism 
backing layer, an interlayer, the magnetic layer of a CoCr system alloy layer, a protective layer, and the fluid 
lubrication agent layer one by one on a nonmagnetic base. Said magnetic layer It is characterized by consisting 
of the 1st magnetic layer of the granular structure prepared in said interlayer side, and the 2nd magnetic layer 
of the non-granular structure prepared in said protective layer side. 

[0009] Moreover, invention according to claim 2 is characterized by consisting of alloys containing a kind of 
metal one metal of Ti, Re, Ru, and Os with which said interlayer has the crystal structure of hexagonal closest 
packing (hep), or of Ti, Re, Ru, and the Os(es) at least in a vertical-magnetic-recording medium according to 
claim 1. 

[0010] Furthermore, invention according to claim 3 is characterized by carrying out the laminating of the 
magnetic-domain control layer by the side of the substrate layer by the side of said nonmagnetic base, and said 
soft magnetism backing layer one by one between said nonmagnetic base and said soft magnetism backing layer 
in a vertical-magnetic-recording medium according to claim 1 or 2. 

[0011] The process which invention according to claim 4 is the manufacture approach of a vertical-magnetic- 
recording medium, and forms a soft magnetism backing layer on a non-heating nonmagnetic base, The process 
which forms an interlayer on this soft magnetism backing layer, and the process which forms the 1st magnetic 
layer of the CoCr system alloy layer which has granular structure on this interlayer by the spatter, this — with 
the process which forms the 2nd magnetic layer of the CoCr system alloy layer which has non-granular 
structure on the 1st magnetic layer by the spatter this — it is characterized by having at least the process 
which forms a protective layer on the 2nd magnetic layer, and the process which forms a fluid lubrication agent 
layer on this protective layer, and for the gas pressure at the time of membrane formation of said 1st magnetic 
layer being 10 or more mTorrs, and the gas pressure at the time of membrane formation of said 2nd magnetic 
layer being 15 or less mTorrs. 

[0012] Moreover, invention according to claim 5 is characterized by having the process which heat-treats said 
nonmagnetic base in membrane formation equipment after membrane formation of said 2nd magnetic layer in 
the manufacture approach of a vertical-magnetic-recording medium according to claim 4. 
[0013] Moreover, invention according to claim 6 is characterized by having the process which quenches said 
nonmagnetic base in membrane formation equipment after heat-treatment of said nonmagnetic base in the 
manufacture approach of a vertical-magnetic-recording medium according to claim 5. 
[0014] Furthermore, invention according to claim 7 is characterized by having the process which forms a 
substrate layer right above [ of said nonmagnetic base ], and the process which forms a magnetic-domain 
control layer right above [ of this substrate layer ] in the manufacture approach of a vertical-magnetic- 
recording medium according to claim 4 to 6. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference 
to a drawing. 

[001 6] Drawing 1 is drawing for explaining the example of a configuration of the vertical-magnetic-recording 
medium of this invention, on the nonmagnetic base 11, the laminating of the soft magnetism backing layer 12, an 
interlayer 13, the 1st magnetic layer 14, the 2nd magnetic layer 15, and the protective layer 16 is carried out 
one by one, on a protective layer 16, the fluid lubrication agent layer 17 is formed further, and the vertical- 
magnetic-recording medium is constituted. 

[0017] .Drawing 2 j s drawing for explaining other examples of a configuration of the vertical-magnetic-recording 
medium of this invention. Moreover, a vertical-magnetic-recording medium On the nonmagnetic base 21, the 
laminating of the multilayer substrate layer 22 which consisted of two or more layers, the magnetic-domain 
control layer 23, the soft magnetism backing layer 24, an interlayer 25, the 1 st magnetic layer 26, the 2nd 
magnetic layer 27, and the protective layer 28 is carried out one by one, and on a protective layer 28, the fluid 
lubrication agent layer 29 is formed further, and it is constituted. 

[0018] In the vertical-magnetic-recording medium of this invention as nonmagnetic bases 11 and 21 aluminum 
alloy which performed NiP plating used for the usual magnetic-recording media, tempered glass or glass 
ceramics, etc. can be used. As a magnetic-domain control layer 23 Hard magnetic films, such as CoCrTa and 
CoCrPt which carried out orientation of the magnetization to radial [ of antiferromagnetism film which consists 
of an alloy system containing Mn, such as PtMn and IrMn, or the nonmagnetic base 21 ], and CoCrPtB film, can 
be used. In addition, as for this magnetic-domain control layer 23, it is desirable to consider as about 5-300nm 
thickness. 

[0019] As a multilayer substrate layer 22, when using the antiferromagnetism film of Mn alloy system as a 
magnetic-domain control layer 23, it is desirable to use nonmagnetic alloys, such as nonmagnetic single metals, 
such as Cu, Ir, etc. which have face-centered-cubic (fee) structure, or NiFeCr, etc. In this case, in order to 
control the fine structure of these nonmagnetic single metal membranes or the nonmagnetic alloy film, it is still 
better for that lower layer also as preparing layers of 3-30nm thickness, such as Ta, Zr, and Nb. Moreover, 
when a hard magnetic film is used as a magnetic-domain control layer 23, Cr alloys, such as CrMo and CrW, 
etc. can be used as a multilayer substrate layer 22. Also in this case, further, in order to control the fine 
structure of these Cr alloy film in that lower layer, a substrate layer may be prepared. In addition, this 
multilayer substrate layer 22 does not necessarily need to be a multilayer substrate layer which consisted of 
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two or more layers, and may be a substrate layer of a monolayer by request. 

[0020] As soft magnetism backing layers 12 and 24, although a NiFe alloy, the Sendust (FeSiAl) alloy, etc. can 
be used, a good magnetic parametric performance can be acquired by using amorphous Co alloy, for example, 
CoNbZr, CoTaZr, etc. In addition, although the optimum value of the thickness of the soft magnetism backing 
layers 12 and 24 changes with the structures and the properties of the magnetic head used for magnetic 
recording, it is desirable from balance with productivity that it is [ 10nm or more ] 300nm or less. 
[002i] As interiayers 13 and 25, the crystal stacking tendency of the 1st magnetic layer 14 and 26, The 
ingredient for controlling suitably the diameter of crystal grain and grain boundary segregation can be used 
suitably. Especially from a viewpoint of crystal orientation control of the 1st magnetic layer 14 and 26 It is 
desirable that it is an alloy containing at least one metal of Ti, Re, Ru, and Os(es) which have the crystal 
structure of hexagonal closest packing (hep), or a kind of metal of Ti, Re, Ru, and the Os(es). in addition — 
although especially the thickness is not what is limited — record playback — it is desirable to consider as the 
minimum thickness needed from improvement in resolution or a viewpoint of productivity for the 1st magnetic 
layer 1 4 and crystal structure control of 26. 

[0022] The 1st magnetic layer 14 and 26 is the so-called granular magnetic layer which it becomes the CoCr 
system alloy crystal grain which has ferromagnetism from the nonmagnetic grain boundary which surround it, 
and the nonmagnetic grain boundary becomes from a metaled oxide or a metaled nitride. This granular structure 
is producible with sputtering which used as the target the ferromagnetic metal containing the oxide which 
constitutes for example, a nonmagnetic grain boundary, and reactive sputtering which used the ferromagnetic 
metal as the target in Ar gas ambient atmosphere containing oxygen. In addition, in order to acquire a property 
good as a granular magnetic layer, it is necessary to set gas pressure at the time of membrane formation to 10 
or more mTorrs. 

[0023] It is desirable to add at least one element in Pt, nickel, and Ta into a CoCr alloy from a viewpoint which 
acquires the magnetic properties which the CoCr system alloy was suitably used as an ingredient for forming 
the crystal which has ferromagnetism here, and were excellent especially, and record reproducing 
characteristics. It is desirable to use the oxide of at least one element in Cr, Co, Si, aluminum, Ti, Ta, Hf, and Zr 
from a viewpoint which forms stable granular structure on the other hand as an ingredient which constitutes a 
nonmagnetic grain boundary, and in order that the thickness may raise account rec/play biodegradation ability, 
it is desirable to be referred to as 30nm or less. 

[0024] The 2nd magnetic layer 1 5 and 27 is constituted from CoCr system alloy crystalline substance film of 
the non-granular structure which does not contain a metaled oxide or a metaled nitride by the nonmagnetic 
grain boundary. As an example of an usable ingredient, alloy system ingredients, such as CoCr, CoCrTa, 
CoCrPt, CoCrPtTa, and CoCrPtB, can be mentioned to membrane formation of this CoCr system alloy 
crystalline substance film. In addition, in order to produce the vertical-magnetic-recording medium excellent in 
endurance, it is necessary to set gas pressure at the time of forming the 2nd magnetic layer 14 and 27 to 15 or 
less mTorrs, and, as for the thickness, it is desirable that it is 20nm or less. 

[0025] That is, the magnetic layer for performing magnetic recording is constituted from two-layer, the 1 st 
magnetic layer by the side of a nonmagnetic base is constituted from a CoCr system alloy of granular structure 
with which that nonmagnetic grain boundary consists of a metaled oxide or a metaled nitride, and the CoCr 
system alloy of the non-granular structure which does not contain a metaled oxide or a metaled nitride in a 
nonmagnetic grain boundary constitutes the 2nd magnetic layer prepared on this from the vertical-magnetic- 
recording medium of this invention. While collateralizing the good magnetic parametric performance to which the 
1st magnetic layer originates in the granular structure among these magnetic layers, the 2nd magnetic layer is 
constituted so that Co atom eluted from the nonmagnetic grain boundary of the 1st magnetic layer may be 
blocked and the high endurance of a medium may be collateralized. 

[0026] The protective coat which can use the protective coat currently used conventionally, for example, 
makes carbon a subject can be used for protective layers 16 and 28. Moreover, the fluid lubrication agent 
layers 17 and 29 can also use the ingredient currently used conventionally, for example, can use the lubricant 
of a perfluoro polyether system. In addition, the terms and conditions used by the usual magnetic-recording 
medium can be used for conditions, such as conditions, such as thickness of protective layers 16 and 28, and 
thickness of the fluid lubrication agent layers 17 and 29, as they are. 

[0027] The example of the manufacture approach of the vertical-magnetic-recording medium of this invention 
is explained below. In addition, it does not pass over these examples for the example of representation for 
explaining suitably the manufacture approach of the vertical-magnetic-recording medium of this invention, and 
they are not limited to these. 

[0028] (Example 1) After introducing this in the after [ washing ] sputtering system and carrying out 30nm 
laminating of 200nm and the Ru interlayer for a CoZrNb amorphous soft magnetism backing layer as a 
nonmagnetic base using a chemically-strengthened-glass substrate (for example, N[ by Hoya Corp. ]-5 glass 
substrate) with a smooth front face, the 20nm of the 1st magnetic layer was formed by RF spatter using 
CoCrPt-Si02 target, and the 10nm of the 2nd magnetic layer was made to form further using a CoCrPtB 
target. Here, the 1st magnetic layer and 2nd magnetic layer are forming membranes on the conditions to which 
various gas pressure was changed. It took out from vacuum devices after forming 5nm of protective layers 
which become the last from carbon, and after that, 2nm of fluid lubrication agent layers which consist of a 
perfluoro polyether was formed with the dip method, and it considered as the vertical-magnetic-recording 
medium. In addition, heating / quenching processing after magnetic layer membrane formation is not performed 
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in substrate heating before membrane formation, and a list. 

[0029] Thus, after leaving the produced vertical-magnetic-recording medium under the high- 
humidity/temperature environment of 80%RH at 85 degrees C for 96 hours, Co which rocked for 3 minutes and 
was eluted in 50ml pure water was extracted, and the concentration was measured by ICP emission 
spectrochemical analysis. In addition, while measuring the magnetization curve of the medium after the 1st and 
2nd magnetic layer membrane formation with the oscillating sample mold magnetometer and evaluating 
magnetic properties, the spin stand circuit tester having a GMR head estimated the magnetic parametric 
performance of the medium which formed all layers. 

[0030] Table 1 is the result of summarizing Co elution volume of the vertical-magnetic-recording medium which 
various gas pressure at the time of forming the 2nd magnetic layer was changed to the 1st list, and was 
produced. 
;0031] 

[Table 1] 





m 2 mt±m * *i£ (mTorr) 


5 


10 


15 


20 


50 


(mTorr) 


5 


1.2 


2.5 


3.4 


9.4 


26.9 


10 


2.3 


3.6 


4.4 


10.8 


35.2 


16 


3.1 


6.2 


6.7 


13.2 


42.6 


20 


5.8 


7.8 


8.7 


15.4 


58.1 


50 


7.6 


8.9 


9.2 


18.4 


65 .3 


100 


8.7 


9.6 


9.8 


21.3 


89.7 



(¥&wg/m * 2) 



[0032] The 1st magnetic layer and the 2nd magnetic layer can control the elution volume of Co by reducing the 
gas pressure at the time of membrane formation so that clearly from this table. When gas pressure of the 2nd 
magnetic layer is especially set to 15 or less mTorrs, it is possible for it not to be based on the gas pressure of 
the 1st magnetic layer, but to hold down the elution volume of Co to two or less 10microg/m. 
[0033] Table 2 is the result of summarizing SNR (the signal of a magnetic parametric performance, and ratio of 
a noise) in 350kFCI(s) of the vertical-magnetic-recording medium which various gas pressure at the time of 
membrane formation of the 2nd magnetic layer was changed to the 1st list, and was produced. 
[0034] 

[Table 2] 





m 2 «lttB^R**AB6(ni*Ibrr) 


5 


10 


16 


20 


50 


ft lttttS 

(mTorr) 


5 


14.6 


14.3 


14.1 


13.5 


12.1 


10 


15.2 


16.1 


15.0 


13.9 


12.5 


15 


16.3 


16.1 


15.5 


15.2 


15.1 


20 


16.7 


16.4 


15.7 


15.3 


16.2 


50 


17.1 


16.8 


16.0 


15.6 


15.4 


100 


18.3 


17.2 


16.9 


16.1 


16.8 



(W:dB) 



[0035] As shown in this table, when gas pressure at the time of the 1st magnetic layer membrane formation is 
set to 15 or more mTorrs, it is not based on the gas pressure at the time of membrane formation of the 2nd 
magnetic layer, but the good magnetic parametric performance of 15dB or more is acquired. Moreover, in the 
field of 15 or less mTorrs, the value of 15dB or more is acquired [ in / in the gas pressure at the time of the 
2nd magnetic layer membrane formation / the medium of 10 or more mTorrs ] for the gas pressure at the time 
of the 1st magnetic layer membrane formation. 

[0036] Thus, in order to control Co elution volume to two or less 10microg/m and to set the SNR value in 
recording density 350kFCI to 1 5dB or more, it turns out that it is necessary set gas pressure at the time of 
membrane formation of the 1st magnetic layer to 10 or more mTorrs, and to set gas pressure at the time of 
membrane formation of the 2nd magnetic layer to 15 or less mTorrs. 

[0037] (Example 2) The magnetic-recording medium was produced like the example 1 mentioned above except 
having produced by performing quenching processing within the same equipment in substrate heating (pre- 
heating) before membrane formation and heating after the 2nd magnetic layer membrane formation 
(afterbaking), and a list. However, gas pressure at the time of 50mTorr(s) and the 2nd magnetic layer membrane 
formation was set constant for the gas pressure at the time of the 1st magnetic layer membrane formation 5 
mTorrs. 

[0038] a table — three — front — stoving temperature — whenever — 200 — degree C — afterbaking — 
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temperature — 200 — degree C — afterbaking — processing — continuing — carrying out — cooling — down 
stream processing — ten — a second — the back — a substrate — temperature — 100 — degree C — 
becoming — as — adjustment — carrying out — each — processing — existence — depending — coercive 
force — ( — He — ) — a list — SNR — a value — a value — having collected — a result — it is . 



;0039] 
[Table 3] 








ri c 


SN R (©3 o 0 kFC I) 








(Oe) 


(dB) 








S500 


17.1 


* L 


ho 




4300 


19.3 


*L 






4500 


20.8 


0 






820 


8.3 






4L 


1260 


10.5 


fe 9 


&>9 


&9 


1300 


10.8 



[0040] SNR is falling to a magnetic-properties list rapidly by performing pre-heat-treatment, and in case the 
granular magnetic layer which is the 1 st magnetic layer is formed, it is necessary to perform a membrane 
formation process, without heating in advance, as this table shows. Moreover, when afterbaking processing is 
performed, magnetic properties and the value of SNR are increasing sharply. This is because the property of 
the CoCr system alloy crystalline substance film which is the 2nd magnetic layer has been improved by 
afterbaking processing. Furthermore, by performing quenching processing succeeding afterbaking processing 
shows that the property is improving further. 

[0041] (Example 3) Table 4 is the result of summarizing deltathetahalf-value-width 50 value of the rocking 
curve which asked for the hep (002) diffraction line of a magnetic layer of the magnetic-recording medium 
produced like the example 1 with the X-ray diffraction method except having set the thickness to 30nm using 
various kinds of ingredients as an interlayer. In addition, the case where Ta and Cr which have body center 
cube (bee) structure as an interlayer are used is also shown for the comparison. 



[0042] 
[Table 4] 






A 8 60 (J^) 






6.0 


Re 




5.6 


Os 


h c pffixt 


6.5 


Ti 




8.1 


Ru-20%W 




4.9 


Ti-10%Cr 




7.5 


Tb 


b c c#&i£ 


25.0 


Cr 




20.4 



[0043] This table shows that deltatheta50 is improved when the various ingredients which have hep structure 
compared with the case where Ta and Cr which have bee structure as a nonmagnetic substrate layer are used 
are used, and crystal orientation control of a magnetic layer is performed effectively. 

[0044] (Example 4) In the manufacture approach given in an example 1, the magnetic-recording medium was 
produced in the same procedure as an example 1 between the nonmagnetic substrate and the soft magnetism 
backing layer except for having used Ta target and having formed [ the 1 st substrate layer of Ta ] 5nm and 
10nm of magnetic-domain control layers of IrMn for the 2nd substrate layer of NiFeCr using 5nm and a NiFeCr 
target. ? 

[0045] In the vertical-magnetic-recording medium produced by this approach, and the vertical-magnetic- 
recording medium produced by the approach of an example 1, a difference was not accepted in a magnetic- 
properties list, especially concerning SNR. 

[0046] Drawing 3 compares the output wave for 1 round with the spin stand circuit tester of the vertical- 
magnetic-recording medium created by these approaches in each. By the vertical-magnetic-recording medium 
produced by the approach shown in the example 1 of the structure which does not equip a substrate layer list 
with a magnetic-domain control layer, by considering as the configuration which equips a substrate layer list 
with a magnetic-domain control layer to the spike noise having occurred in the ununiformity over the perimeter 
shows that the spike noise is decreasing notably. This is because a magnetic domain wall ceases to be formed 
in the soft magnetism backing layer by which a laminating is carried out following these by having a magnetic- 
domain control layer on a nonmagnetic substrate at a substrate layer list. 
[0047] 
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. ., . " 

[Effect of the Invention] As explained above, the magnetic layer for performing magnetic recording is 
constituted from two-layer, the 1st magnetic layer by the side of a nonmagnetic base is constituted from a 
CoCr system alloy of granular structure with which that nonmagnetic grain boundary consists of a metaled 
oxide or a metaled nitride, and the CoCr system alloy of the non-granular structure which does not contain a 
metaled oxide or a metaled nitride in a nonmagnetic grain boundary constitutes the 2nd magnetic layer 
prepared on this from the vertical-magnetic-recording medium of this invention. While the 1st magnetic layer 
coiiateraiizes the good magnetic parametric performance which originates in the granular structure among these 
magnetic layers, the 2nd magnetic layer Since it constituted so that Co atom eluted from the nonmagnetic 
grain boundary of the 1st magnetic layer might be blocked and the high endurance of a medium might be 
collateralized Even if it has outstanding magnetic properties and the outstanding magnetic parametric 
performance and leaves it under the high-humidity/temperature environment of 80%RH at 85 degrees C for 96 
hours or more The value which measured the amount of Co which rocked for 3 minutes and was extracted in 
50ml pure water by ICP emission spectral analysis is controlled below at area 10microper two g of a disk, and 
the medium which has dependability over a long period of time [ sufficient ] can be realized. [ of 1 m ] 
[0048] Furthermore, it becomes possible to control sharply the spike noise which originates in a soft magnetism 
backing layer and is generated between a nonmagnetic base and a soft magnetism backing layer by giving a 
magnetic-domain control layer to the substrate layer list which consists of one layer or two or more layers. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the example of a configuration of the vertical-magnetic-recording 
medium of this invention. 

[Drawing 2] It is drawing for explaining other examples of a configuration of the vertical-magnetic-recording 
medium of this invention. 

[Drawing 3] It is drawing for [ for 1 round with the spin stand circuit tester of the vertical-magnetic-recording 
medium of this invention ] giving output wave explanation. 
[Description of Notations] 

1 1 21 Nonmagnetic base 

1 2 24 Soft magnetism backing layer 

13 25 Interlayer 

14 26 The 1st magnetic layer 

1 5 27 The 2nd magnetic layer 

1 6 28 Protective layer 

1 7 29 Fluid lubrication agent layer 

22 Multilayer Substrate Layer 

23 Magnetic-Domain Control Layer 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



06/02/02 



(19) B+HHWW (JP) 



(P2003- 168207 A) 

(43)&BB B ¥f&15*p 6^130 (2003. 6. 13) 



(51)IntCl.' 
G 1 1 B 5/66 
5/65 
5/667 
5/738 
5/851 



F I 

Gl IB 



5/66 

5/65 

5/667 

5/738 

5/851 



T-73-n##) 
5D0 0 6 
5D 1 1 2 
5E049 



aaEUfcR »*«osc7 ol c± 8 H) **hior< 



(21)fflSS^ 


&B2001 -365280C P2001 -365280) 


(7DWIPA 


000005234 










(22)ffima 


¥J&13^11/!29B (2001. 11.29) 




^nm;ii«iiT;ii^EBa^rBa 1 # 1 ^ 






(72)»9!# 
























(72)%K# 
























(74)ttSA 


100077481 



















(54) [SE^O^fM *it^l2®jK#:R^SltSSaSa®«^<Dffiie^fe 



(57) 

(OCoCr 1 CDiSt£Jl 14i. MttKffl= 

C o C r 2 ©fflEttS 1 5 T-ttfifc-il- 6 C ttL 

ttsrr*>^2 4to>m\z. ^mT^m2 2s.umzmm 

m 2 3 3 z 1 1= «k y ttffi14a*T*.S 2 4 IcjgH 

Bet &-S)o 



17 

J.2 
11 



(2) 



*$B8 2003-1 68207 



mmt, cocrs^iioBtiti^. sgjft. 
or. 

suteiS'ttM i* . fits* m mm izi&mHtz^^-n.^m 

ift<D*l ©«11JBt, MlBfiMBffll=Klt&ih.fc#?7 

[»#*2] 1?T1B+I»B*«. A75ftS?E« (hep) 
<7)iiSIH£jt£:£ft-l>T i , Re. Ru, O s 0)1^*1^ 
<0£JB. XI*. Ti, Re. Ru. O s (75 ?*>0)'pt<i: < 

[»**3] nmim&xtobiMakm&mfT-zmt 

B«<D«E*]»B£«*«B*t*-fcC £ $4fS!!i:-r-i>» 
** 1 XI* 2 iciBK<75ili&m^iei$iS» e 
[»#*4] »ln!^*mttS{*±l=tjtBttXfr*B 

tillt. R+IHW±l=^7 = 3.7»3ft**-r*Co 

c riMi0H ©«ttB*x/<v*Ssi=j:yi*BW 

iilfc, »»i©«ttli±l=*^-i7«Jft**f 

5Co C r^tg(O$20)ffitii^/{-^il:J:U 

j^s-r^x^,!:. &g2atti±B±i::&KB£i£n-r& 

BUfBm 1 ro«H±HOTj£l!gB#OTa';*.Ert< 1 OmT o r r lit 

±-e. fro. irex2a>Bttjia>ritiRBta>#^EAti 5 

mTo r rl»T-Cfc5Ci*fttt£-r«Sm«SUE«» 
tt<DS&£&. 

[«#*5] #IfBm2<75&t£Btf>/£lg&l-. fiJcHigS 
1*3 IC*5 WE#Hffl4tt{* * tiaf&Smt 4IS * B*. -5 
Ct*Ht t -T 4 l=Cflla>BBBSlEftitttta> 
Bft&iS. 

[W#*6] BE?Mm±&tt<DftnBBBffci=. j&igig 
t t r «m*B 5 i=tstt® BB&atEB&ttatt 
cm** 7] KrE^attt*#©ii±izTii!j)i**K-r 

4l8fc. ttTttHOl:±f=ttBttMI£jMM-<&X8 
£«t*.-5>C fc t 4 ~ 6 ODL^-f^AMC 

f BiEOT SBBftEBttttG) SJiS^ B.. 

[B»Ha>BttfcB.B] 

[000 1] 

[Bsn©«-r *bbi*. BBBftenBt* 



[0 0 0 2] 

[0003] BftttftKftBttBOttftEBJf Btttt <t 

LTI*. SMS. ±l:CoCrI^ fi a aIIA^S^ 
TfeU. £B«ftffittl-«l**f=i&l=. ATSfiSJEig 
(hep) tgil^OCo C r£-&&CDc$foW!I®lCg 

K (cffia<«ffil=SFfr) ?l::|&AEffi SUB L 

c o c r &-&£<D^&OM£S3;SJ£ft;l=*f 

l, c©coCr*efttt<D«sifl:. «ia»ff©«a. 

-So 

[0 0 0 4] -73. 5^fBSSt*:a>SSJS<t<Dfctt<7)« 
ttll«®M»©-*a£ LT. flX.t*ttM¥8-2 5 5 
3 4 2#^ffl-¥>*S!|tSf 5 6 7 9 4 7 3-§-Bflffl#|CfcU 

oBttBAtaBSfvco*. :W^^'7 

HTfcy. Sl£»SiEiil«tt;0>E»Bi: LT, tf^—a. 
5»ttB*ffll^SCtA<aj5**irt>4. BAtf. I E 
EE Trans., Mag.. Vol. 36, 2393(2000) l-(4. Ru 
£TifeJf i: L. ^'7-a7M5tOCoPtCrO^ 
#£«S1±if <!: LfcaaE»«»:36<ffi«**trj3y. 

-A^BteBarFBB-cft* r umommzmmz 

icLfcfroT cfftiBl6]tt3b<|6]±L. •ttlirm^Ml.fcB 

[0 0 0 5] -75. KSBI^fettftCB 
BBi=fci*TB\ ^-co^a^-v KfcttftlBBtttt&aM 

(DS§g|A^1 0nmfc#*WSl^ft, K-JflSi* 

M©B»B«ttte*<ttBa>»Atti=3&<B»-rs.'-ta> 

{z'nt>tixi^& 0 ccr*. BttroBttBKfc^JriTi.** 
CoB^jWtttBBlcflrlBLfc**. f©Co^lJl 

-5 pT^J t U o T L> S . 
[0 0 0 6] 

BBLfc«^l=li, iai4Blc#*tL4CoJl^A<««:a 

mzwmiztfitiii-zzbtfmwLtzo #ic g^fciaa 

?#tt t BBKifttttt * -5 rift 1= A / < -V 9 ISI1B%<75 A r 



(3) 



4#SS 2003-1 68207 



ii^.s.tmmii±tzm^izc © jgmaj: yH«i=& 

*<£Cft. 

[0007] *#sb.S(4. c©«ka*EHai=**r<c**i 

«ttH^ ?>© C o (Dmth **Ptt LT«*lfc««*»«tt 

ft. 

[0 0 0 8] 

MSartrftfcfti::. »#* i l=E*©*91li. 
»*±l=. ttttteWT^lii:. «t»l»Jl£. CoCriS 

H t . 8trfBft»Jlfl)(=ia:it 6*ifc#(f5=i7il»* 

[0 0 0 9] *fc, at*4t2l=Gtta>JB9]li. 111*81 
l=E*©*Mt»E»lM*:i=asi*T. fltrE^raif A<. A 
^SS?ES (hep) ©fSSMSit^^Tf ft Ti. Re, 
Ru, O s(Dl*-ftlfr<D&M* XI4. Ti. Re. R 
u. Os(D5%0'>4< tt— «<DA«**t?^*-C* 
file * tlT L" ft C t £ f#® t T ft o 

[ooi 0] Mic. K*«3l=IE«fl)«WI4, 

*f*£1lirE*M»tt**T*li£©IH]l::. ffiEIHttttSttffil 
OT«lJIi:«rlB*«14«fri&llffi(D«E«iHlpiB$a*a 

[0 0 1 i] IS*^4lcffiKfl5f§Ktt. SitffiSclE»*g 

KfT%JI£jafl|-r<5lfI4:. Rtt«tt«T%Jl.ti::*|l|| 

fftC o C r 1 fl>HM4H£*/W$acl= J: 

yj*K-T4lSt, tt«l«)Ittl±l:*y7 = a7i 
it£*rrftc o c r £^#H©m2©5attJf £X/N 0 -;>? 

iti=«tyjifeK-r*igfc. M«2©ffitt)i±ic^iie^ 

fiSBTf 418 £ . tt«KJI±l=ift(*:n AMU * fiEfflt" ft 

iit £ '>& < t Btiiam 1 ©«tt)i©fiEM^© 

#*E*<1 OmTo r r KJLfC. frO. ffi£g 2 ©tttt 
JS©J?EIKB#©#*JEtf1 5mTo r r fcTFT&ft C t £ 

[00 1 2] *fc. H*«5lC|E*©fl6WI4. »#*4 

[0 0 1 3] g-fc. »**6l=IEKO»WI*. »#«5 
«=Ett©£tt««£««*©ttiS*i£l=*}l*T. fu£# 



1**.** * ft ft is * «s s ft c -t <t -r ft . 

[0 0 14] »=. »**7l=ffi*©*WI*. 1**34 

~6©L^r*uw=E«©sii«ftE»fflM*©»ss*ai= 

£. ISTtf>lf©m±l-&E$WJi£fi£lgTftIfI<>:£<i 
itftc ft. 
[0 O 1 5] 

[S§B.B©ilJ!iS©ff2®] 61T. SiS^#fiSLr*^B^<7)SI 
J6©ffJSicoLNriftaj-rftc 

[ooi6] a 1 1*. *%BA<Dmmmmmmte<Dmm 

«€KW-r*fc»©BBT?. SIffllSiEfiiS<*l4. IKflttt 

*<* 1 1 ±i=. »mt4»ft*»ii 1 2 . *mji 13.11 

(DSS11 4. m2©52ttHl 5. Xtf. «»fl 1 6tf 

si-, fin 6<D±\zit : ,mfflmmm 

1 7A<^fiE**VT«fi£*HTL*ft. 

[0 0 17] *fc. HI 2 1*. *Jfe«a>SlIB*llBftMt1t 
©te©«fiS«*fftW*-*fcft©H-C. SfflBftEflkllMt 
I*. IH8tt*<*2 1±l=. «»»T!«fiKS*lfc^liTil!l 
122. ttE«|»li2 3. tttt14a*T*li2 4. 

2 5. 110)1)4126. m 2 ©{Ste H 2 7 . 

112 8*<W*«Jl**l. Ml-. ««Ji2 8©±U:l4}ft 

[0018] *^©si&amE^«i*i=fct*T. 

14**1 1 . 2 1 t LTI4. att©ttSUBgJftffcfflf=ffi 
l^t>;hftN i P*?**J6LfcA I **^f>aHb*5X. 

2 3iLTIl MnJtt^SSfrfiSSPtMn. I 

r Mn&<fc*©J5!£?St4j§. *lMijrattt*1*2 1©*g 

^lRllC5a^^iE|Sl$-H:fcC o CrTa. CoCrPt. 
C o C r P t Bttfct*©«Jttttttt*m*5Ci*<-C* 
fto fcfc. CCD«EftJi3PJf 2 314. 5~300nmgg 
09019 1 f ft C <t A<»^ L L*o 
[0 0 1 9] #1711112 2 i: LTI*. KEftJ?ai|l2 3 
t L,TMir&^^©J55i«EttBISffl^ft«#r=l4. ®'L" 
3:7? (fee) «it^^-TftCu. I rJSrif©!^!** 

fcftl*l*N i FeC r &<t*©!MK14£&J{f <!: 
L>ftCi:A<M^LLN„ C(7Dli#. $ t>lc-t©TSI=. - 

$$W-Tftf=46l-. 3~30nmffl|I(!)Ta, Zr. 
N b/ e C«h*©^^ISItftZi: < t Ltt J:L* 0 {SE$IJ 
WJB2 3fcUT«mHlBI*ffl^fc*^l=l*. ^^Tife 
M2 2tLrl4. CrMo. CrWfti'CCr^f 
^ffl^ftC t A<T'#fto C©ii^-|-%. SbCffflTl 
IZ. C*l«i©C r^]g©flk$ffl^jt**IJ»-rftf=*l-T 
ifell^iSltrtck^o fefc, CCD^lTtftl2 214. >& 

Hrai=*y, *l©TifeMT'fcoTt.J:L*o 
[0 0 2 0] ««1tK*T*Jil 2. 2 4tLri4. N i 
F e££. -b^-S^T. K (F e S i A I ) "&:£§|£ffll*ft 



(4) 



ftffl 2003-168207 



zttfx-Zhff. ^SirocoSf. eH^lSCoNbZ 

r . CoTa Z r Jfc £ w t != J: y 

2, 2 4cr>JgJ¥cDftiHtl4. BftGKl=ffll^Btt^v 

1 0 nmlil±3 0 0 n mlUTT' fe-5 Z 1 L 
[00 2 1] tpfflfS 13, 25t LTI4. IiroffittI 

1 4. 2 6a>fSAEfttiL ftA&s&tf* *4I?<I#t£*? 

14. A75SS3tS (hep) <D*gJl«ift£*rST i . 
Re. Ru, O sCDl^-TftfrCD&M. £/=l4Ti. R 
e.. Ru. O s CO £fc-fICD&Ji£#ifc£ 

b 14. 11 <D«at£Jf 14.26 G>8 Attt&IMttO 

[0022] mi a>Bttn 14. 26 14. i${att£*-r 

P>&y. fro. *0*fltttttJf*<M<D|fc1l:ft*feH:K 

ht LfcSlEttX/W* 'J ^CioT^g 
fc4$14£f#&fc<fcl-l4. f£BiB#<0#XE£ 1 OmTo r 

[0023] a«14S*rr<5««*fiKBr*fc 
tt<7)«*4i:LTI4CoC rm^*<»®lcffl^e,*i. ^ 

CoCr^CPt. Ni. T a <£> "5 1 1, 1 

o©7Esff£3istt]-f SZtfrll^ Ll^ -75. IEtt1£«tJ? 

LTI4, SS^7*7-a7iil^M 
f"5flj£fr b. Cr. Co. Si. A I . Ti. Ta. 

Hf. z r <h 1 1 -o<r>7tm<j>m\t^m 

[00 24] 12 ©SSttll 15. 2 7 14. 2Effitt*4#l= 

CDCoC r2k&&$£&nm-emi£.2tlXl*&o CCDCo 
c r $$&ttAKIR(DJftni=ttJ3^ftttttHa>ti!l& UT 
14. CoCr. CoCrTa. CoCrPt. CoCr 
PtTa. CoCrPtB|©^MSIflf4Ct 

«r*fcttfCl4. 9t 2 (DfitttB 1 4 . 2 7 £j$M-f 
(D73XEI41 5mTo r r UTFICf 445>SA<fe l J . *<7> 
JSJKI4 2 0 nrnJaTT-feSCtA^M^ Ll\ 



[0025] s&HrosirasieasKtt-i* 
tttt«(*:f)a>ft i cojai4ii£. {-oJHUttttJlfitMO 

— J-^tSitCDC o C r &^T-*gfi!<l.Tl^„ ZtliO 

ffit£JicD5*>. $ i a>mi4fi7i<. *o>?7=a.7mjtl= 

14®(4. »i©attJi©*«tett*^&»taLr<sc 

[0 0 2 6] ft|8l 6. 2 8I4. «*«fcy«ffl**tr 
l^SSi*fflU5^i:*<1f#. Wit I*. * — tK>£± 

-5>c<t7b<T?£. 00x14. /^-7;i,ta* , iji-f;^ffi 

a»«*ffl^ftct*«-e#4. tefc. #a®i e. 2 8 

©KW*0>*tHP. fcttSJtajgl 7. 2 9OTSIJ5^(7) 

*fH4. m®<DMmmimx-mi^4x&m&ft : £ j t<D 

[0 O 2 7 ] JUTI=*^B^<DSiHKaiElt*iEi*<7)Sjt7J 

14. *SHOHBMBfttttta>gift?&ac€tfSl=K9i 
"f -SfcikcDftSflJlcil^-f. C*t&l=Hje**i.5 i fc<DT? 
I4fc^„ 

[0028] (HSS01J1 ) imn&tet ur. 

»*ft^aHb*7X»« («7tl* H O Y AttgiN - 5 a 
5XSt£) Z ft /■?-v$gBF*g|zi» A 

U CoZ r NbSML«tttttt»iT%JlS2 0 0 nrru 
Ru«$30nmaiJtfcl. CoCrPt-S 
i 0 2 $-V»; h£BH^fcR F^./\°-v$!;£lCj; ym 1 CD 
B1±B£ 2 0 n mfSfllL. SC. C o C r P t & 
7 h SfflUtg 2 rolttlJ 1 0 n mjSIJ tfc, CC 

t?. mi (Dm^mjkv-mzomi.mte. a^.E.^m^^. 

i \°- ^ ;u*- q tK y x — t- ;u h> tt * ^friH » &JH 2 

'ikomm • Si;%ffisi4^^oTL^«tL>c 

[0 0 2 9] C©J:3l=LTf*ttLfcSHB«Ett«# 
^. 8 5°C-e8 0%RHC0S;SS;S^J*TI-9 6B#Ps1tt 
aLfc^l=5 Om I (73!iii67K*-C3»r B 1*gli!)LT;tt±iLfc 
Co£}4fcbL. *<D3I** I CP*ife»Jt»«fitlzJ:o 

raua Lfc 0 ttfc, m i si;m 2 oiiuiMiftoMtfl; 



(5) 



ftffi 2003-1 68207 



[0030] ai i*. m-\ ms>\z*zo>w&m**m+ 



[0 0 3 1 ] 





m 2 &t±E&m*7m™T°rr) 


5 


10 


15 


20 


50 


(mTorr) 


5 


1.2 


2.5 


3.4 


9.4 


26.9 


10 


2.3 


3.6 


4.4 


10.8 


35.2 


16 


3.1 


6.2 


6.7 


13.2 


42.6 


20 


5.8 


7.S 


S.7 


15.4 


68.1 


50 


7.6 


8.9 


9.2 


18.4 


65.3 


100 


8.7 


9.5 


9.8 


21.3 


89.7 



[0 0 3 2] C©*j&x&BB&A*JEtJ:5l = , % 1 OiWH. 

IZ, Ss 2<D&t4lf <D:tfXj±£ 1 5mTo r rftlTtLfc 
l*10(( g /m2iaTICftP^.i)C<tA<Plfigr-S.'5. 



g/m " 2) 

[0033] 8 2i*. m i &Vizm2<Dmfem<Df&m&f 

3 50 kFC ICfcltSSNR (^^SS4#14<D(g#t 
[0 0 3 4] 

[i2] 







IS 2 MSB JMDTXE (mTorr) 






5 


10 


15 


20 


50 




5 


14.6 


14.3 


14.1 


13.5 


12.1 




10 


15.2 


15.1 


15.0 


13.9 


12.5 


f#Bt*"*EE 


15 


16.8 


16.1 


15.5 


15.2 


16.1 


(mTorr) 


20 


16.7 


16.4 


35.7 


15.3 


15.2 




50 


17.1 


16.8 


16.0 


15.6 


15.4 




100 


18.3 


17.2 


16.9 


16.1 


15.8 



[0035] z.o>&fr 5 \z* mi<Dmvkmf& 

ffiB#<D2fXES 1 5mT o r r fel± t Lfc*^lCl4. ft 

2<o«ttJia>*Hi»a>**xEic < k&-r. i5dBm±o 

Jl^cfllB#CD^Xj±^ 1 5mTo r r JaT<D««l::*$l*T 
14. mi <D«ttllJ*BB*<D*^*Ei&<1 OmT o r r JU± 

[0 0 3 6] ZCD&olZ^ C ojftjba^ 1 0 fj g/m2 
ISTFlrfflMML. fro, IBit^S3 5 O k F C I X'(DS N 

Rfit£i 5 d Bia±rz-rsfc«>izi4. micomfemnm 

BB*0>2fXl£* 1 OmT o r r JSLtfc U frO, ft 2 CD 

KttHOJSEBWeDrtfXE* 1 5mTo r r JUT f 

[0037] (^ss^ij 2 ) fitBic5t3iott«»i» (mm 



M) . Stf. ft2<Dtt1±j|jftB&a)ftilft (^^D^) . St 

l4±*Lfc36BB«l tH«HzLTfiiftE»»(*Sft»L 
fco (ML. *1©BttIrtBllOtfXES5 OmT o r 
r, S 2 ©BttIfltHWa)*^EJ 5 m T o r r-Jt 
Lfco 

[0 0 3 8] 8 3I4. iJnfi!;SS*2 0 0^ **P«ft;a 
t200°C, ttAmA9lciUKLrfr3A9]«L9xai4 

l\ **i-t f *icDjaiaa>*iisi=«fes««* (He) ati/ic 

[0 0 3 9] 
[S3] 



(6) 



ftffl 2003-1 68207 









H c 

(Oe) 


SNR(@350kFCl) 
(dB) 


fcL 


<CL 


?ScL 


3500 


17.1 


*L 






4300 


19.3 


/£L 


*>*? 




4500 


20.8 


fc 9 


t£ L 


41 


820 


S3 


JibO 




*L 


1250 


10.5 


£>9 




$>9 


1300 


10.8 



[0 0 4 0] CCD«i»b»i»4i:fe l J. ifliflDf&fflS^T 

5cti=j:y. »»i#ttafei;i=sNR3i<ftai=«TUT 

(814. »1WI=inlHM*r l=/*«^a -bx £*Tfc 3 
«*20)I1tltMCoC r £$&«ftMM<Dftt£ft< 



[004 1] (Ht£#]3) 841*. tf^Hi: LT&fI<7) 
*<DK*£3 0nm£Lfcl2mtt£it«1 

(0 0 2) @Sr|tSx«|!g»rftlc«fe y#«>fc 

*M«fcLr{*:i£>3i* (bcc) 

«. 
[0 0 4 2] 
[14] 









Ru 


hep tffxil 


5.0 


Re 


5.6 


Os 


6.5 


Ti 


8.1 


Ru-20%W 


4.9 


Ti-10%Cr 


7.5 


Ta 


bcc tiliS 


25.0 


Cr 


20.4 



[0 0 4 3] :©*<l»b, *«ttT*iiLTbcc* 
ilttOT a-^C r £<$ffl Lfcif 1§, Ictt^. hcpil 
£tO#*ftt#4£ffl^fcil^l-A 0 5 0* x '5!tS$*t. & 

[ O O 4 4 ] (Xffi&l 4 ) ggJStflJ 1 l=E«fl!>«jt*ai= 

fcivt\ iw»tt*«ttt«i4Kir%flltromi=. Ta* 

— h£ffl«^T aO)l|l T»felf5 n m. NiFeC 
r h-£ffll>N i F e C r <DS 2 TtfeU * 5 n 

m. St;. I r Mn©ffi[S«IJffllg$- 1 O nmfiEiL/;: 

[0 0 4 5] C<&*£l=TttBLfcStt«*Ett»(* 
[0 0 4 6] H3I4. C*ie)<D#-<r©*j*-Cf^fiELfcS. 

ssmmfBis^r-14. ^jai-jfiy *$-i::x/w $ > 



[0 0 4 7] 

E§t*H*T*(4. »«E»*ff 3 tz&xnmtm £ 2 ii-o 

OCoCrl^ttiiU C©±|C|Slfb^-i)S2(D 
ftl^7 = a5ii©Co C r 3g*£-C«J*LTl* 

SM#tt$*L. fro, 8 5°Ct8 0%RHWit3ISS 
*TI=9 6»IBUai±tt«Lrt. 5 Om I <D$$7k*T*3 
»IBlffli!lLTtttbLfcCoffl** I CP*Jt»Jfe»*fl= 



(7) 



ttffi 2003-1 68207 



[0 0 4 8] #Httfc£{*£tttt1$SJT«JI£a 
±-r -s>x/ w ^ y -y x£*«i=«mm-*- $ z t trsn&t & 

[HSOTfSm&l&BjH 
-t-5fctf>a>SIT'fc-5„ 



[11] 




[13] **wo)ait«ftiE»at#ro^e>^.^>KT- 

7,* — !~ 1 s^<T>Hj+i-*Si|»Ba-f -?>fz^^g!T?*» 

•So 

11.21 l^ttttttft: 

12.24 IKffit48*T*>Ji 

13.25 ^PbIJI 

14.26 ilOlttl 

15.27 m2<Dffi14H 

16.28 ^lill 

17.29 »{*»?tflJI 
2 2 ^UTtHjH 

2 3 ttEMfflll 

[H23 

129 



_J4 

-J 2 
21 



(51) Int. CI. 7 

H O 1 F 10/16 
41/18 



F I 
H 0 1 F 



10/16 
41/18 



(72)3§08# ±(t 



(8) 



ttffi 2003-168207 



F£-A(##) 5D006 BB02 BB07 BB08 CA01 CA03 
CA05 CA06 DA03 DA08 EA03 
FA02 FA09 

5D112 AA03 AA04 AA05 AA24 BB05 
BB06 BD03 FA04 FB20 FB26 

5E049 AA04 BA08 GC01 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



jat^BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



BEST AVAILABLE IMAGES 




IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



BLACK BORDERS 



ADED TEXT OR DRAWING 



